. Cicada samples used in this study ………………………………………………………. 22 Table S2 . Cicada samples subjected to Illumina sequencing, and summary of genome assembling 3 ……………………………………………………………………………………………………... 24 Table S3 . Mitochondrial genomes of cicadas determined in this study …………………………… 25 Table S4 . Sulcia genomes of cicadas determined in this study …………………………………… 26 Table S5 . Hodgkinia genomes from cicadas analyzed in this study .……………………………… 27 Table S6 . Summary of localization of Sulcia, Hodgkinia and fungal symbiont in bacteriomes and surrounding fat body cells of cicadas ……………………………………………………………… 28 Table S7 . Results of cultivation of fungal symbionts from cicadas ..……………………………… 29 Table S8 . Genomic features of the cultured fungal symbiont of Meimuna opalifera, and allied insectassociated fungal symbionts and parasites ………………………………………………………… 31 Table S9 . Primers used for PCR amplification of genes of Sulcia, Hodgkinia, fungal symbiont and host cicadas ………………………………………………………………………………………... 32 Table S10 . Probes used for in situ hybridization of Sulcia, Hodgkinia and fungal symbiont of cicadas ……………………………………………………………………………………………………... 33 6 Mini Kit as described in the previous section were used, and the library construction was conducted using the NEBNext Ultra DNA Library Prep Kit (Illumina) with an average insert size of 580 bp, where BluePippin was also used for size selection. The libraries were sequenced using HiSeq 2500 (Illumina) for 2 x 250bp reads. After adapter and quality trimming using the Trim Galore! (http://www.bioinformatics.babraham.ac.uk/projects/trim_galore/), a total of 170,980,817 read pairs were obtained for all the sequenced libraries. The reads were merged into contigs using the PEAR v. 0.9.8 (http://sco.h-its.org/exelixis/web/software/pear/) and assembled using the SPAdes v. 3.7.0 (S9) (http://bioinf.spbau.ru/spades/). The assemblies were visualized using custom Python and Processing scripts that included parts of the Blobology pipeline code (S10) (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3843372/). For each sample, the 20,000 longest contigs were taxon-annotated by Blast searches against the NCBI databases, and plotted in the GC content vs. coverage space. Using previously published genomic data of cicadas and their symbionts as references, we then identified and extracted contigs representing cicada mitochondrial genomes and Sulcia genomes. Their completeness was estimated by comparison with the previously sequenced genomes. When deemed incomplete, we extracted read pairs at least one of which was mapped to the extracted contigs or to the references, and used them for subsequent assembly. Completeness of Sulcia genomes was verified by checking whether contig ends overlapped, and by verifying the orientation of read pairs mapped to the genomes. Mitochondrial genomes assembled as single high-coverage contigs, in which the regions containing 13 protein-coding genes, two rRNA genes and 22 tRNA genes were always complete, but we could not fully assemble the extremely AT-rich and repetitive control region. Annotation of Sulcia and mitochondrial genomes was conducted using custom scripts.
We used hmmer (http://hmmer.org/) to search these genomes in all six reading frames for all proteincoding genes annotated in the published Sulcia and Auchenorrhynchan mitochondrial genomes. All open reading frames (ORFs) of 100 amino acids or larger but without annotation were used as queries when searching the SwissProt and the UniProt databases. The result sequences and alignments were manually curated and used as references for subsequent searches. Genes were classified as functional genes, putative pseudogenes or pseudogenes based on the length of the longest ORF relative to the references. Mitochondrial tRNAs were annotated using the MITOS web server (http://www.sciencedirect.com/science/article/pii/S1055790312003326).
Similarly, contigs
representing Hodgkinia were extracted from the assemblies and compared against the reference genomes using promer and mummerplot. However, due to the apparent splits of the single ancestral
Hodgkinia lineage into symbiotic complexes of different levels of fragmentation (S10, S11), accurate assembling of these Hodgkinia genomes turned out to be extremely time-consuming. Furthermore, due to very high rates of sequence evolution in the Hodgkinia genomes (S11), it was difficult to reliably identify genes in these assemblies. Therefore, we decided not to characterize Hodgkinia complexes beyond an estimation of complexity in this study. The coverage of the fungal genomes in the sequenced metagenomes was low or very low, and thus in most cases it was not possible to characterize the fungal genome contents or conduct phylogenetic analyses based on the assemblies.
Fungal Cultivation. Fresh insects were either thoroughly washed with 70% ethanol twice, or vigorously shaken in sterile water containing 0.2% [w/v] SDS and then rinsed with 70% [v/v] ethanol and sterile PBS twice. Pieces of bacteriomes and fat bodies were isolated in sterile PBS with fine forceps and micro-scissors, homogenized in a 1.5 ml plastic tube containing 100-150 µl PBS, serially diluted with PBS, and spread on nutrition agar media plates. Composition of the culture media are detailed in SI Appendix, Table S7 . After incubation for several weeks at room temperature (25-28°C), visible colonies were counted for CFU analyses and several colonies were picked for secondary isolation. The identity of the fungal isolates was determined by Blastn searches and phylogenetic analyses based on their 18S rRNA gene or ITS region sequences, which were determined by DNA extraction and Sanger sequencing methods described above. For scanning electron microscopy, a mound-shaped colony was cut out from a culture plate, prefixed in 2.5% glutaraldehyde at 4°C overnight, postfixed in 1% osmium tetroxide at 4°C for 2 h, dehydrated through an ethanol series, replaced with t-butyl alcohol, frozen at 4°C, and dried under vacuum. The dried samples were coated with gold and observed with a scanning electron microscope (JCM-6000, JEOL).
Genome Sequencing and Analysis of Cultured Fungal Symbiont. The culturing, extraction, sequencing, transcriptome sequencing, and annotation of the symbiont strain MopTKB1 was performed as described (S12) with the following modifications. In addition to the de novo transcriptome assembly, ten Hypocreales fungal proteomes and an outgroup fungal proteome were used as protein evidence for generating "hints" for ab-initio gene predictors. These proteomes were from Beauveria bassiana (S13), Claviceps paspali (S14), Cordyceps militaris (S15), Colletotrichum graminicola (S16), Fusarium graminearum (S17), Metarhizium robertsii (S18), Nectria haematococca (S19), Ophiocordyceps sinensis (S20), Ophiocordyceps unilateralis (S21),
Trichoderma reesei (S22), and Verticillium alboatrum (S23). Although it was tempting to compare these assembly statistics of the cultured cicada symbiont genome with those of allied yeast-like fungal symbiont genomes of the planthopper Nilaparvata lugens and the aphid Cerataphis brasiliensis (S27, S28), the differences in sequencing and assembly strategies precluded any meaningful conclusions.
It should be noted that, since the other yeast-like symbionts are not cultivable, their metagenomic short-read assemblies were highly fragmented and likely incomplete. Fig. S1 . Taxon-annotated GC-coverage plots for 20 metagenomic assemblies of cicada bacteriomes. Assembled scaffolds in each metagenome are plotted based on their %GC content (x-axis) and their depth of sequencing coverage (y-axis, log scale). Circle color corresponds to the class to which the contig was assigned through megablast searches against nt database followed by tblastx searches against a curated set of microbial genomes. Circle size corresponds to scaffold size. Only those scaffolds in each assembly that were among the longest 20,000, and that had significant similarity to putative symbionts (or to insect mitochondrial genome), are shown. Bacterial genomes vary in %GC content and symbionts show variable abundance. Thus, these plots illustrate the existence of different endosymbiotic microorganisms in different cicada species. Note that, in some metagenomes, genomic coverage of some symbionts is too low to be displayed in this way. Also note that Hodgkinia contigs, when present, span a wide range of coverage values and in some cases also %GC values, suggesting the coexistence of several distinct Hodgkinia lineages in these cicadas. 
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Meimuna iwasakii MEIIWA
Meimuna kuroiwae MEIKUR
Meimuna oshimensis MEIOSH
Meimuna opalifera MEIOPA
Graptopsaltria bimaculata GRABIM
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Tanna japonensis TANJAP
Euterpnosia chibensis EUTCHI
Terpnosia vacua TERVAC
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Muda kuroiwae MUDKUR Tettigades ulnaria, the genes were extracted from the latest published annotations (S24, S25). For the six Japanese cicada species, the gene sequences were identified in the assemblies using HMMER searches with gene alignments from all previously characterized Hodgkinia genomes as references. The multiple copies of the Hodgkinia genes suggest that these cicadas host distinct symbiont lineages (S24, S25). The clustering of the gene copies from different cicada genera indicates that the Hodgkinia split into a symbiotic complex has occurred independently in each genus. Variable numbers of 16S rRNA gene copies relative to rpoB gene copies in different genera suggest biological differences in Hodgkinia degradation process among independent split events. 
Fungal symbionts of cicadas and
Fungal symbiont of Cryptotympana facialis Hodgkinia complexity [6] Fungus assembly and coverage [7] Other bacteria present NCBI [7] Low coverage, low coverage of fungal symbiont contigs; None?, no or only a small number of fungal symbiont contigs; N/A, fungal symbiont not present.
[5] Complete -complete circular genome assembled; Good, genomes consisting of a number of contigs with small gaps; Fragmented, genomes too fragmented to infer correct genome structures; N/A, Hodgkinia not present.
[6] Number of Hodgkinia genomes: 4 -four circular genomes; Complex, too fragmented to infer the number of genomes; N/A, Hodgkinia not present. Table S2 . Cicada samples subjected to Illumina sequencing, and summary of genome assembling.
[1] Dissected tissues subjected to DNA preparation: bac, bacteriome; fat, fat body.
[2] All localities are in Japan except for V. terminalis from Taiwan.
[3] JM, Junko Makino; KS, Keisuke Shimada; MH, Masami Hayashi; MK, Masaaki Kimura; MM, Minoru Moriyama; MT, Masahiko Tanahashi; NK, Nahomi Kaiwa; TF, Takema Fukatsu; TK, Takashi Kanbe; YM, Yu Matsuura.
[4] Complete -the complete gene-encoding region has been assembled. For none of the species we have been able to assemble the AT-rich control region.
Species
Genome ID Genome size (bp) [2] GC contents (%) [ [2] Length of the gene-encoding region of the mitochondrial genome only. We have not been able to obtain reliable sequences of the AT-rich control region, and any sequence beyond the outermost genes (trnI and rrnS) was excluded from the analysis. [3] GC contents of the gene-encoding region of the mitochondrial genome only. We have not been able to obtain reliable sequences of the AT-rich control region, and any sequence beyond the outermost genes (trnI and rrnS) was excluded from the analysis. Fungal symbiont Fungal symbiont Table S6 . Summary of localization of Sulcia , Hodgkinia and fungal symbiont in bacteriomes and surrounding fat body cells of cicadas.
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Inner bacteriome [1] Not conclusive at the resolution of light microscopy.
[2] Fat body cells adjacent to the bacteriomes are infected partially.
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